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(Tentative) 
CEE 250D. WATER RESOURCES SYSTEMS ENGINEERING 
 
Spring 2014                                                                     Office: 5732B, Boelter  Hall 
Prof. Wm. Yeh                                                                 Phone: (310) 825-2300                   
    Email: williamy@seas.ucla.edu 
 
 
COURSE OUTLINE  
I. Introduction: 
a. Review of benefit-cost analysis and comparison of benefits and costs over 
time  
b. Review of calculus and optimization 
II. Linear Programming (LP) and Applications: 
a. Review of basic theory 
b. Graphical solution 
c. Simplex algorithm 
d. LINGO & MATLAB 
III. Linear Programming (LP) and Applications: 
a.  Linear decision rule 
b.  Chance-constrained LP 
c.  Reservoir design and operation 
IV. Dynamic Programming (DP) and Applications: 
a. Review of basic theory 
b. Resources allocation  
c. Principle of optimality and recursive equation of DP  
d. Reservoir planning and operation 
V. Dynamic Programming (DP) and Applications 
a. Incremental DP 
b. Concept of successive approximations 
c. Markov chain and probability transition matrix 
d.    Stochastic DP and Stochastic Programming with Recourse 
VI. Operation of Large-Scale Hydrosystems: 
a.   The California Central Valley Project (CVP)  
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b.   Monthly, daily and hourly models for real-time operation 
c.   The Brazilian hydropower system 
VII. Capacity Expansion: 
a. The basic investment-timing problem 
b. Capacity expansion with fixed scale projects 
c. Minimum annual cost decision rule and binary state space approach 
d. Capacity expansion with scale determination 
 
VIII      Multi-objective Optimization  
             
a. Vector optimization 
b. Noninferior solution, Pareto optimality, Tradeoff 
c. Weighting method, Constraint method  
d.     NSGA - II: A multi-objective optimization algorithm (MATLAB release:            
MATLAB 7.1.0 (R14SP3) 
IX. Selected Topics: 
       a.    Operation model for the Central Arizona Project (CAP) 
       b.    Selected topics based on students’ interest.         
                
 
REQUIRED AND RECOMMANDED TEXTBOOKS: 
1. Loucks, D.P. and E. van Beek, Water Resources Systems Planning and 
Management. An Introduction to Methods, Models and Applications, Studies and 
Reports in Hydrology, UNESCO Publishing, 2005. This book can be downloaded 
at http://ecommons.library.cornell.edu/handle/1813/2804 or at 
http://hdl.handle.net/1813/2804 (Required) 
2. Mays, L.W., and Y-K. Tung, Hydrosystems Engineering & Management, 
McGraw-Hill, 1992. (Recommended) 
 
JOURNALS:  
1. Water Resources Research, AGU 
2. Journal of Water Resources Planning and Management, ASCE 
3. Journal of the American Water Resources Association (formerly Water Resources 
Bulletin), AWRA 
REFERENCES: 
1. Biswas, A.K. (Ed.), Systems Approach to Water Management, McGraw-Hill, 
1976. 
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2. Buras, N., Scientific Allocation of Water Resources, American Elsevier, 1972. 
3. Cohon, J.L., Multiobjective Programming and Planning, Academic Press, 1978. 
4. CPLEX Optimization, Inc., Incline Village, Nev., 1994 
5.       GAMS - General Algebraic Modeling System  < http://www.gams.com> 
6. Hall, W.A., and J.A. Dracup, Water Resources Systems Engineering, McGraw-
Hill, 1970. 
7. Howe, C.W., Benefit-Cost Analysis for Water System Planning, AGU Water 
Resources Monograph 2, 1971. 
8. Haimes, Y.Y., W.A. Hall, and H.T. Freeman, Multiobjective Optimization in 
Water resource System, Elsevier, 1975. 
9. LINGO 14.0 - Optimization Modeling Software for Linear, Nonlinear, and 
Integer Programming. 
(http://www.lindo.com/index.php?option=com_content&view=article&id=2&Ite
mid=10) 
10. Loucks, D.P., J.R. Stedinger and D.A. Haith, Water Resource Systems Planning 
and Analysis, Prentice-Hall, 1981. 
11. Loucks, Daniel P., van Beek, Eelco, Stedinger, Jery R., Dijkman, Jozef P.M., 
Villars, Monique T., Water Resources Systems Planning and Management: An 
Introduction to Methods, Models and Applications: 
http://ecommons.library.cornell.edu/handle/1813/2804 or at 
http://hdl.handle.net/1813/2804.  
12. Maass et al., Design of Water Resource System, Harvard University Press, 1962. 
13. Major, D.C., and R.L. Lindon, Applied Water Resources Systems Planning, 
Prentice-Hall, 1979. 
14. Mays, L.W. (Ed.), Water Resources Handbook, McGraw-Hill, 1996. 
15. Meerschaert, M.M., Mathematical Modeling, Academic Press, 1993. 
16. ReVelle, C., and A. E. McGarity, Design and Operation of Civil and 
Environmental Systems, John Wiley & Sons, 1997. 
17. ReVelle, C., Optimizing Reservoir Resources: Including a New Model for 
Reservoir Reliability, John Wiley and Sons, 1999. 
18. Schrage, L., Optimization Modeling with LINGO 
(https://www.lindo.com/index.php?option=com_content...id.) 
19. Viessman, W.Jr. and C. Welty, Water Management Technology and Institutions, 
Harper & Row, 1985.  
20. Willis, R. and W.W-G. Yeh, Groundwater Systems Planning and Management, 
Prentice-Hall, 1987. 
21. Wurbs, R. A., Water Management Models: A guide to software, Prentice Hall 
PTR, 1995. 
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22. Wurbs, R. A., Modeling & Analysis of Reservoir System Operations, Prentice Hall 
PTR, 1996. 
 
 
